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ABSTRACT: 

PURPOSE: To improve the degree of utilization of the light power of 
illuminating light and to improve the observation sensitivity by providing 
optimum illumination corresponding to a sample to be observed. 

CONSTITUTION: The transmission type near-field scanning microscope, equipped 
with light illuminating means 5 and 23 which radiate an observation point of 
the sample mounted on a sample base 17 with linearly polarized light from the 
rear surface through the sample 1 and a probe means 7 which can scan the sample 
1 relatively, uses the sample base 17 whose incidence-side end surface and 
projection-side end surface for the illuminating light are spherical or 
columnar surfaces centered almost on the observation point of the sample 1. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the outline of the transparency mold 

contiguity place scanning microscope concerning the 1st example of this invention. 

[Drawing 2] It is the block diagram showing the configuration of the outline of the transparency mold 

contiguity place scanning microscope concerning the 2nd example of this invention. 

[Drawing 3] It is the graph which shows the optical resonator in the microscope of drawing 2 , and the 

wavelength property of semiconductor laser. 

[Drawing 4] It is the block diagram showing the configuration of the outline of the transparency mold 

contiguity place scanning microscope concerning the 3rd example of this invention. 

prawing 5] It is the block diagram showing the configuration of the outline of the conventional 

transparency mold contiguity place scanning microscope. 

pescription of Notations] 

I Sample 
3 Prism 

5 Light Source 

7 Optical Fiber Probe 

9 XYZ Scanner 

I I XYZ Driver 

13 Photomultiplier 

15 Display 

17 Sample Base - 

19, 21, 43 Partial transparency mirror 

23 Mode Matching Lens 

25 41 Semiconductor laser 

27 Photodetector 

29 Feedback Amplifier 

3 1 Probe 

33 XY Scanner 

35 XY Driver 

37 Display 

39 Laser Medium 

45 Frequency Counter 



................. ...^ 



[Translation done.] 
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1. This document has been translated by computer. So the translation may not reflect the original 
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2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the technique which raises sharply the 
observation sensibility of a transparency mold contiguity place scanning microscope by the device of the 
sample base for laying an observed sample etc. about a transparency mold contiguity place scanning 
microscope. 
[0002] 

[Description of the Prior Art] Drawing 5 shows the configuration of the outline of a common 
transparency mold contiguity place scanning microscope. The triangular prism 3 used as a sample base 
for the microscope of this drawing to lay the observed sample 1, The light source 5 like the 
semiconductor laser for illuminating a sample 1 so that total reflection may happen from a rear face, The 
optical probe 7 constituted with the optical fiber which^^ened the tip, It is constituted by the display 
15 etc. with the XYZ scanner 9 which scans this optical probe 7 tolheTront face of a sample 1, the XYZ 
driver 1 1 which drives this XYZ scanner 9, and the photomultiplier 13 which detects the light from the 
optical probe 7. : 

[0003] In the transparency mold contiguity place scanning microscope of drawing 5 , incidence of the 
light is carried out at the include angle to which total reflection happens from the light source 5 to prism 
3 with the rear face of a sample 1. Thereby, in the top face of prism 3, the EBANESSENTO light 
exponentially decreased to the distance from a sample reflecting the structure on the front face of a 
sample occurs. This EBANESSENTO light is taken up for every minute field by the point of the optical 
probe 7 which has small opening, and this is inputted into a display 15 after performing photo electric 
conversion and signal magnification by the photomultiplier 13. Moreover, the signal corresponding to 
the EBANESSENTO luminous intensity in each part of a front face of a sample 1 is outputted from a 
photomultiplier 13 by operating the XYZ scanner 9 with the driving signal from the XYZ driver 1 1, and 
scanning the optical probe 7 along the front face of a sample 1 . In this case, since it is dependent on the 
distance on the tip of the optical probe 7, and the front face of a sample, this output signal controls 
spacing of the front face of a sample 1, and the optical probe 7 by the XYZ driver 1 1 and the XYZ 
scanner 9 so that this output signal becomes fixed. And the signal corresponding to the configuration on 
the front face of a sample is acquired with the error signal of such a control loop, this signal is inputted 
into a display 15 and a desired observation image is obtained. 
[0004] 

[Problem(s) to be Solved by the Invention] It is necessary to perform lighting of an observed sample by 
carrying out total reflection of the illumination light with prism 3, and the EBANESSENTO light 
reinforcement generated from a sample 1 becomes the strongest by the critical angle in such a 
conventional transparency mold contiguity place scanning microscope. And since this critical angle 
changes with refractive indexes of a sample, it needs to set the incident angle of the illumination light as 
various values according to a sample. However, in a microscope like drawing 5 , since triangular prism 
was used as a sample base 3, by refraction in the plane of incidence of the sample base 3, the include 
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angles to the sample side of the illumination light differed the exterior and inside the sample base, and 
the incident angle of the illumination light was not able to be adjusted easily. Moreover, when the 
incident angle of the illumination light to the sample base 3 changed, there was also un-arranging [ that 
the lighting location of the sample in a sample base will also change ]. 

[0005] Moreover, in the microscope of drawing 5 , after carrying out total reflection of the illumination 
light from the light source 5 with the rear face of a sample 1, most will be injected from the outgoing 
radiation side of prism 3. For this reason, there was un-arranging [ that the availability of the optical 
power of the illumination light was very low ]. 

[0006] Moreover, although the EBANESSENTO light reinforcement injected by the optical probe 7 
from sample 1 front face is detected in the microscope of drawing 5 Although that optical waveguide 
that has small opening compared with the wavelength of light focusing on a point is required for the 
optical probe 7 because of horizontal resolution enhancement in order for that detection to take an 
advanced technique since this EBANESSENTO light reinforcement is very small, and to gather the 
detection efficiency of EBANESSENTO light and It was very difficult to create such an optical probe. 
[0007] In view of the trouble in the microscope of the above-mentioned conventional example, the 
purpose of this invention makes adjustment of the incident angle of the illumination light easy by the 
easy configuration, raises the availability of the optical power of the illumination light in a transparency 
mold contiguity place scanning microscope, and is to raise the observation sensibility of a sample 
further. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, according to this 
invention, the transparency mold contiguity place scanning microscope which equipped relatively the 
viewpoint of the sample laid on the sample base with the probe means which can be scanned to the 
Mitsuteru gunner stage which irradiates the illumination light from a rear face through this sample base, 
and said sample is offered. Said sample base in this microscope is characterized by the incidence side 
edge side and outgoing radiation side edge side of the illumination light being the spherical surface or 
the cylinder side of said sample centering on a viewpoint mostly. 

[0009] If the incident angle of said illumination light passes along said viewpoint and makes 
accommodation possible around a perpendicular revolving shaft to the plane of incidence of said 
illumination light, it is convenient. 

[0010] Moreover, after carrying out total reflection in a sample side among said illumination light, the 
optical system which returns again a part of light [ at least ] which carries out outgoing radiation from an 
outgoing radiation side in said direction of a viewpoint from an outgoing radiation side, and illuminates 
said sample again can also be established. 

[001 1] Moreover, it is convenient if the optical resonator which uses the incidence side edge side and 
outgoing radiation side edge side of said sample base as a partial transparency mirror, and includes the 
optical system of said sample base is constituted. In this case, it is convenient if the distance change 
between said sample front faces and said probe means is detected as change of the resonance frequency 
of said optical resonator. 

[0012] In order to detect change of such resonance frequency, change of said resonance frequency by 
the distance change between said sample front faces and said probe means is also detectable as 
frequency change of said semiconductor laser using the semiconductor laser locked in the resonance 
frequency of said optical resonator as the light source of said Mitsuteru gunner stage. 
[0013] Furthermore, it sets in the transparency mold contiguity place scanning microscope relatively 
equipped with the probe means which can be scanned to the sample laid on the sample base. Said 
sample base is the spherical surface [ side / of the illumination light / the incidence side edge side and 
outgoing radiation side edge side ] centering on the viewpoint of said sample, or a cylinder side. And 
while constituting an optical resonator by forming a partial transparency mirror in the both ends of the 
optical path which a laser medium is arranged at an incidence side edge side or outgoing radiation side 
edge side side, and contains the total reflection in a viewpoint and said laser medium on said sample 
base It can also constitute so that said laser medium may be excited, and laser oscillation may be carried 
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out and distance change with said sample front face and said probe means may be detected as change of 

the oscillation frequency of said laser oscillation. 

[0014] 

[Function] In the transparency mold contiguity place scanning microscope concerning the above- 
mentioned configuration, by making the incidence side edge side and outgoing radiation side edge side 
of a sample base into the spherical surface or a cylinder side, the illumination light always carries out 
incidence at right angles to the incidence side edge side of a sample base, the effect of the refractive 
index of a sample base is removed, it is the sample base exterior and the interior and the include angle of 
the illumination light to a sample side can be made equal. Moreover, even if the incident angle in a 
sample base changes, it is lost that the lighting location in a sample base changes. For this reason, 
adjustment of the incident angle of the illumination light is performed very easily and accurately. 
[0015] For this reason, adjustment of the incident angle of the illumination light to the surroundings of a 
perpendicular revolving shaft is enabled to the piane of incidence of this illumination light, and it 
becomes possible to set up the optimal incident angle arbitrarily and accurately. 
[0016] Moreover, after carrying out total reflection in a sample side among illumination light, the 
availability of the optical power of the illumination light becomes high by establishing the optical 
system which returns again a part of light [ at least ] which carries out outgoing radiation from an 
outgoing radiation side in said direction of a viewpoint from an outgoing radiation side, and illuminates 
a sample again. 

[0017] Furthermore, by constituting the optical resonator which uses the incidence side edge side and 
outgoing radiation side edge side of a sample base as a partial transparency mirror, and includes the 
optical system of a sample base, the optical power density inside prism is raised further, and the 
availability of the illumination light can be improved sharply. 

[0018] And when such an optical resonator is constituted, the amount from which the evanescent wave 
generated by the sample front face returns to a sample rear-face side changes, and, thereby, the effective 
length of an optical resonator changes with change of the distance between said sample front faces and 
probe means. Therefore, it becomes possible by detecting change of the resonance frequency of the 
optical resonator at this time to output the signal corresponding to a sample front face by high 
sensitivity. And while it becomes good only by using transparence matter, such as glass which it 
becomes unnecessary to create the optical waveguide which had minute opening as a probe means like 
the microscope of the conventional example, and only has minute opening in this case, and creation of a 
probe becomes easy, resolution can be raised more. 

[0019] Furthermore, the signal corresponding to a sample front face can be acquired now by high 
sensitivity more easily using the semiconductor laser locked in the resonance frequency of said optical 
resonator by detecting change of the resonance frequency by the distance change between said sample 
front faces and probe means as a frequency of this semiconductor laser. 

[0020] Furthermore, the above incidence side edge sides and an outgoing radiation side edge side use 
the sample base of the spherical surface or a cylinder side. While constituting an optical resonator by 
forming a partial transparency mirror in the both ends of the optical path which arranges a laser medium 
and contains a sample base and a laser medium in the incidence side edge side side of this sample base 
When said laser medium is excited and laser oscillation is carried out While becoming possible to detect 
distance change with said sample front face and said probe means as change of the oscillation frequency 
of said laser oscillation and being able to perform observation of a sample in high sensitivity extremely 
In order to detect the oscillation frequency of laser oscillation, it becomes unnecessary to constitute the 
feedback loop etc. and an equipment configuration is simplified. 
[0021] 

[Example] Hereafter, with reference to a drawing, it explains per example of this invention. Drawing 1 
shows the configuration of the outline of the transparency mold contiguity place scanning microscope 
concerning the 1st example of this invention. Hemispherical as a sample base 17 for laying a sample 1 
or the thing constituted with semicircle column-like glass etc. is used for the microscope of this drawing. 
Let the curved-surface part of this sample base 17 which includes the incidence side edge side and 
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outgoing radiation side edge side of the illumination light at least be a partial transparency mirror. This 
may arrange the partial transparency mirror 19 for example, in this curved-surface part, or may form the 
direct partial transparency film in the curved-surface part of the sample base 17. Moreover, in order to 
carry out incidence of the light from the light source 5 like semiconductor laser to the sample base 17, 
the mode matching lens 23 is used, moreover, in order to adjust the incident angle to the sample 1 of the 
injection light from the light source 5, the light source 5 is constituted so that it is alike, and may be 
attached in the rotatable supporter material which is not illustrated and the include angle to the sample 
base 17 can be adjusted centering on near the viewpoint of a sample 1 . 

[0022] In addition, in the transparency mold contiguity place scanning microscope of drawing 1 , the 
photomultiplier 13 for reinforcing the light detected with the XYZ scanner 9 for scanning the optical 
fiber probe 7 for detecting the EBANESSENTO light from a sample 1 and the optical fiber probe 7, the 
XYZ driver 1 1, and the optical fiber probe 7 and a display 15 are the same as the thing of drawing 5 , 
and are good, and the same part is shown by the same reference figure. 

[0023] In the transparency mold contiguity place scanning microscope which has such a configuration, 
incidence of the laser beam from the light source 5 is carried out to the sample base 17 through the mode 
matching lens 23. And in this case, total reflection of the light from the light source 5 is carried out in 
the field corresponding to the sample side of the sample base 17, and it is emitted through the outgoing 
radiation side edge side of the sample base 17. However, since the partial transparency mirrors 19 and 
21 are formed in the incidence side edge side and outgoing radiation side edge side of the sample base 
17, an optical resonator is constituted by these two partial transparency mirrors 19 and 21 and the 
sample side of the sample base 17. In this case, it is necessary to adjust the incident angle of the light 
from the light source 5 etc. but so that the incident light from the light source 5 may carry out total 
reflection on a sample front face, and by using such a cylindrical shape or a globular form sample base, 
even if it changes the incident angle of the injection light of the light source 5, the exposure location on 
a sample side does not change. Therefore, although the critical angle of the total reflection in a sample 
front face changes with refractive indexes of a sample 1, even if according to this invention it can adjust 
more easily the incident angle of the incident light to a sample side corresponding to change of this 
refractive index and moreover changes an incident angle, the exposure location on a sample side is not 
changed. 

[0024] a resonator in case the power of the laser beam in such an optical resonator does not constitute a 
resonator mostly — although it becomes finesse twice mostly, as finesse, about 100 thing is easily 
realizable. Therefore, there is the same effectiveness as that which increased laser power 100 times in 
this case. Therefore, the use effectiveness of the light in the case of illuminating a sample improves 
sharply, and becomes observable [ high sensitivity ]. 

[0025] Thus, as for the sample 1 illuminated from the rear face, observation is performed like the 
conventional microscope of said drawing 5 using the optical fiber probe 7, the XYZ scanner 9, the XYZ 
driver 1 1, a photomultiplier 13, and a display 15. 

[0026] Drawing 2 shows the configuration of the outline of the transparency mold contiguity place 
scanning microscope concerning the 2nd example of this invention. In the microscope of drawing 2 , the 
same semicircle pilaster as a thing or the semi-sphere sample base 17 of an example of drawing 1 is 
used. The partial transparency mirrors 19 and 21 are similarly formed in the incidence side edge side and 
outgoing radiation side edge side of the illumination light of this sample base 17, or it is formed. 
Semiconductor laser 25 is used as the light source for illuminating the sample 1 laid on the sample base 
17. Moreover, although total reflection of the light injected by such semiconductor laser 25 is carried out 
in the front face of a sample 1 and it is injected from the sample base 17, in order to detect the injection 
light, a photodetector 27 like a photodiode is formed. 

[0027] Furthermore, the output of a photodetector 27 is constituted so that the inrush current of 
semiconductor laser 25 may be controlled through the feedback amplifier 29. 

[0028] Moreover, the front face of a sample 1 scans the probe 3 1 which consisted of glass with which 
the tip sharpened by the XY driver 35 which drives the XY scanner 33 and this. Moreover, in order to 
display a detection image, an indicating equipment 37 is formed, and the output of the scan position 
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signal from the XY driver 35 and the feedback amplifier 39 is supplied to this indicating equipment 37. 
[0029] In the example of drawing 2 , the injection light of semiconductor laser 25 is introduced in the 
optical resonator which consists of partial transparency mirrors 19 and 21 and a sample base 17 through 
the mode matching lens 23. The light which penetrated the inside of such an optical resonator is detected 
by the photodetector 27, and the inrush current to semiconductor laser 25 is controlled so that 
transmitted light reinforcement becomes fixed. For this reason, the output of photodetector 27 ** is 
impressed to the back semiconductor laser 25 amplified by suitable level with the feedback amplifier 29. 
In addition, it is convenient if the optical isolator which is not illustrated so that the light which injected 
from semiconductor laser 25 and was reflected by the incident light side of this optical resonator may 
not return to the direct semiconductor laser 25 is formed. 

[0030] Thus, by controlling the inrush current of semiconductor laser 25, the oscillation frequency of 
this semiconductor laser 25 is controlled, and it constitutes so that this oscillation frequency may lock in 
the resonance frequency of said optical resonator. That is, B sets an axis of abscissa as a frequency nu 
for the oscillation line of laser, and shows the response curve of the optical resonator with which A of 
drawing 3 is constituted by the sample base 17 etc. Since an oscillation frequency changes with change 
of the amount of inrush currents, as shown in drawing 3 , semiconductor laser controls the amount of 
inrush currents of semiconductor laser so that the optical reinforcement detected by the photodetector 27 
becomes fixed, and locks the oscillation frequency of semiconductor laser in the frequency nu 1 of the 
midpoint of the slope of the response curve of an optical resonator. 

[003 1] In such a configuration, if a probe 3 1 is brought close to a sample 1, in order that the effective 
length of an optical resonator may change, resonance frequency will change with interactions with the 
probe of the EBANESSENTO light emitted from a sample 1. That is, the resonance frequency of an 
optical resonator changes with the distance of a probe 3 1 and a sample 1. Therefore, if a probe 3 1 is 
scanned along the front face of a sample 1 with the XY scanner 33, the resonance frequency of an 
optical resonator will change according to the configuration of a sample 1. And semiconductor laser 25 
is locked at the point which is in the response curve of drawing 3 so that it may lock in the resonance 
frequency of an optical resonator, namely, the output of a photodetector 27 may become fixed. 
Therefore, the output of the inrush current to semiconductor laser 25, i.e., feedback amplifier, serves as a 
signal corresponding to spacing of the front face of a sample 1, and a probe 31, and the image 
corresponding to the configuration of a sample 1 can be obtained by inputting and displaying this signal 
on a display 37. Thus, by acquiring a picture signal from the inrush current of semiconductor laser 25, 
image detection of high sensitivity is attained more as compared with the case where a picture signal is 
detected using an optical fiber probe and a photomultiplier. Moreover, a component with few noises like 
a photodiode as a photodetector 27 can be used, and S/N of a picture signal can be raised. 
[0032] Drawing 4 shows the configuration of the outline of the transparency mold contiguity place 
scanning microscope concerning the example of further others of this invention. The same semicircle 
pilaster as said each example or the semi-sphere sample base 17 is used for the microscope of this 
drawing, and it arranges Nd:YAG glass as a laser medium 39 to the optical incidence side of this sample 
base 17. Moreover, in order to excite this laser medium 39, semiconductor laser 41 is formed as the light 
source. And the partial transparency mirrors 43 and 21 are formed in the optical outgoing radiation side 
edge side of the sample base 17 the optical incidence side of the laser medium 39, respectively, the total 
reflection in the sample side of the sample base 17 is used further, and an optical resonator is 
constituted. Moreover, in order to carry out the multiplier of the frequency of the light which is injected 
from Nd:YAG glass, carries out total reflection in respect of the sample of the sample base 17, and 
penetrates the partial transparency mirror 21, the frequency counter 45 is formed. Moreover, on the front 
face of a sample 1, the XY driver 35 which drives a probe 3 1, the XY scanner 33, and this XY scanner 
33 like the example of drawing 2 , and the display 37 are formed. 

[0033] In such a transparency mold contiguity place scanning microscope, the laser medium 39 is 
excited by the laser beam injected from semiconductor laser 41, and laser oscillation is performed with 
the resonance frequency of the optical resonator constituted by this laser medium 39, the sample base 
17, etc. Wavelength of the output light of semiconductor laser 41 is set to 780nm, and performs laser 
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oscillation whose laser medium 39 is the wavelength of 1 .06 micrometers by this. 
[0034] Illuminating a sample 1 from a rear face by such laser oscillation, a probe 3 1 is brought close to a 
sample 1 like the example of said drawing 2 , and it scans with the XY scanner 33. In this case, the 
effective length of an optical resonator changes according to the distance of a probe 3 1 and a sample 1, 
and the frequency of said laser oscillation changes. 

[0035] Change of such an oscillation frequency is measured by the frequency counter 45, the signal 
which has the frequency change corresponding to the distance between sample-probes is acquired, F-V 
conversion is carried out if needed, and this signal is inputted into a display 37. Thereby, the image 
according to the configuration of a sample 1 can be displayed with a display 37. 
[0036] In addition, it is also possible to control the distance between a probe 3 1 and a sample 1 so that 
the distance of a probe 3 1 and a sample 1 becomes fixed, namely, so that the oscillation frequency 
conversion of laser oscillation becomes fixed, and to input into a display by making the error signal for 
this control into an output signal. Moreover, a laser medium and its exciting method are not limited to 
what was shown above, but can use the combination of the thing of arbitration. Furthermore, the sample 
base itself may consist of laser media. Moreover, although all the above optical resonators were used as 
the standing wave mold, of course, a ring type resonator may be used. In addition, in the example of 
drawing 4 , since the feedback loops, such as control of an oscillation frequency, are unnecessary, an 
equipment configuration is simplified. Moreover, since a picture signal is acquired from the oscillation 
frequency of laser oscillation, detection sensitivity becomes very high. 
[0037] 

[Effect of the Invention] As mentioned above, according to this invention, a comparatively easy 
equipment configuration enables it to adjust the incident angle of the illumination light easily and 
accurately, and even if it moreover changes an incident angle, un-arranging [ that the lighting location in 
a sample base changes ] is removed. Moreover, the availability of the optical power of the illumination 
light becomes very high. Furthermore, it becomes possible for the detection sensitivity of an image to 
become very high, and to also raise a signal-to-noise ratio sharply. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the transparency mold contiguity place scanning microscope which is the transparency 
mold contiguity place scanning microscope which equipped relatively the viewpoint of the sample laid 
on the sample base with the probe means which can scan to the Mitsuteru gunner stage which irradiates 
the illumination light from a rear face through this sample base, and said sample, and is characterized by 
for said sample base to be the spherical surface [ side / of the illumination light / the incidence side edge 
side and the outgoing-radiation side edge side ] almost centering on the viewpoint of said sample, or a 
cylinder side. 

[Claim 2] The transparency mold contiguity place scanning microscope according to claim 1 
characterized by having passed along said viewpoint and enabling accommodation of the incident angle 
of said illumination light around a perpendicular revolving shaft to the plane of incidence of said 
illumination light. 

[Claim 3] The transparency mold contiguity place scanning microscope according to claim 1 
characterized by establishing the optical system which returns again a part of light [ at least ] which 
carries out outgoing radiation from an outgoing radiation side in said direction of a viewpoint from an 
outgoing radiation side, and illuminates said sample again after carrying out total reflection in a sample 
side among said illumination light. 

[Claim 4] The transparency mold contiguity place scanning microscope according to claim 3 
characterized by constituting the optical resonator which uses the incidence side edge side and outgoing 
radiation side edge side of said sample base as a partial transparency mirror, and includes the optical 
system of said sample base. 

[Claim 5] The transparency mold contiguity place scanning microscope according to claim 4 
characterized by detecting the distance change between said sample front faces and said probe means as 
change of the resonance frequency of said optical resonator. 

[Claim 6] The transparency mold contiguity place scanning microscope according to claim 5 
characterized by detecting change of said resonance frequency by the distance change between said 
sample front faces and said probe means as frequency change of said semiconductor laser using the 
semiconductor laser locked in the resonance frequency of said optical resonator as the light source of 
said Mitsuteru gunner stage. 

[Claim 7] It is the transparency mold contiguity place scanning microscope relatively equipped with the 
probe means which can be scanned to the sample laid on the sample base. Said sample base is the 
spherical surface [ side / of the illumination light / the incidence side edge side and outgoing radiation 
side edge side ] centering on the viewpoint of said sample, or a cylinder side. And while a laser medium 
is arranged at an incidence side edge side or outgoing radiation side edge side side, a partial 
transparency mirror is formed in a sample base and the both ends of the optical path containing said 
laser medium and the total reflection and the partial transparency mirror in a viewpoint of a sample 
constitute an optical resonator The transparency mold contiguity place scanning microscope which 
excites said laser medium, and is made to carry out laser oscillation, and is characterized by detecting 
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distance change with said sample front face and said probe means as change of the oscillation frequency 
of said laser oscillation. 



[Translation done.] 
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